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[57) ABSTRACT

Controlled-distortion photocopying apparatus com-
prises a bifurcate drive mechanism the forks of which
are angularly adjustable with respect to each other.
Each fork propels a film carriage along a path normatl
o an exposure slit provided in a film mask disposed
between the film carriages and a light source. A trans-
parency to be copied is carried beneath the exposure
slit by one carriage and a sensitized film carried be-
neath the transparency by the other carriage. The di-
mension of the photocopy normal to the long dimen-
ston of the exposure slit is either decreased or in-
creased according to which carriage carries the sensi-
tized film and which the transparency; the magnitude
of the dimensional change depending upon the angle
between the forks of the drive mechanism.

8 Claims, 5 Drawing Figures
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CONTROLLED-DISTORTION PHOTOCOPYING
| APPARATUS

BACKGROUND OF THE INVENTION
1. Field of the lnventlon

The present invention relates to photocopying appa—l

ratus and more particularly to apparatus for making
copies of film images having one dimension of the copy
shortened or lengthened with respect to the copied

image, while the dlmensmn perpendicular thereto 1s
unchanged.

2. Descrlptlcm of the Prior Art.
Contact copies of photographic images having one
dimension shortened or lengthened with respect to the
~ copied image while the dimension perpendicular
thereto is unchanged frequently are needed by graphic
designers who design for rubber plate reproduction as
well as for the purpose of accommodatmg graphic art
to space requirements.
To meet these needs various forms of photographic

distortion devices have been developed. Some consist

essentially of a pair of relatively movable film carriages
capable of moving separate films is superposed rela-
tionship, both with respect to each other and to an
exposure slit, and means for varying the relative rates
of movement of the two carriages past the slit. Exam-
ples of such apparatus are disclosed in the U.S. patents
of Adams et al. No. 3 126, 809 and of Dubbs No.
3,445,165.
| The primary object of the present invention is to
provide a device of the class described which can be
‘more economically produced and more easily ad]usted
and operated than similar known devices.

Further objects and advantages of the present inven-
tion will become apparent from the descnptlon herein-
after of a preferred embodiment.

SUMMARY OF THE INVENTION

The foregoing objects and advantages are achieved
by the provision of a bifurcate drive mechanism pow-
ered by a common source. The forks of this mechanism
are angularly adjustable with respect to each other, and
each drives one of two film carriages each constrained
to move along a path normal to an exposure slit pro-
vided in a film-mask disposed between the film car-
riages and a light source. |

In operation, the two film carriages carry, in super-
posed relationship, respectively; a transparency por-
traying the matter to be copied and, underlying it, a
sensitized film; the film mask with its exposure slit
overlying both.

If the two forks of the drive mechanism are adjusted
into parallelism with each other, the two carriages and
the films carnied by them will move past the exposure
- sht at the same rate and the matter portrayed on the
transparency will be copied on the sensitized film unal-
tered.

If one fork of the drive mechamsm 1S adjusted Into an
angular relationship with respect to the other, however,
one of the carriages and the film carried by it will move
past the exposure slit at a rate different than the rate at
which the other carriage and its film is being moved
past the slit. Under such circumstances the matter cop-
ied onto the sensitized film will be altered in its dimen-
sion parallel to the paths of carriage movement, but
unaltered in its dimension normal thereto. The dimen-
sion of the photocopy parallel to the path of the car-
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riage carrying the transparency to be copied will be
decreased if the carriage carrying the sensitized film is
propelled by the fork of the driving mechanism which is
disposed at an angle to that path, but will be increased
if the carriage carrying the transparency to be copied is
propelled by that fork. In either case the magnitude of
the decrease or increase will vary as the angle between
the forks of the driving mechanism is varied although
not in a linear relationship therewith.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 1s a perspective view of controlled-distortion
photocopying apparatus embodying the present inven-
tion, showing the same in operatmg relationship to a
separate llght source;

FIG. 2 is a plan view of the apparatus of FIG. 1 with
portions of the film mask broken away to expose por-
tions of the apparatus underlying the same;

FIG. 3 is a view in vertical section taken on the line
3—3 of FIG. 2;

FIG. 4 1s a plan view of the apparatus of FIG. 1, in
which the two film carriages are shown only in dot dash
lines except for their propulsion flanges which are
shown In section; and

FIG. 5 1s a detail view, partly in section, taken on the
hne 5—35 of FIG. 4, of a portion of the angularly adjust-
able fork of the carriage propulsion mechanism.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

As shﬂwn. In the accompanying drawing, the appara-
tus comprises a portable assembly 10 adapted to be
placed upon a table or the like (not shown) so that its
upper surface can be exposed to ambient light as from
a light source 12.

The assembly 10 comprises a housing 15, which may
be of wood or metal, having a bottom 16 (FIG. 3), sides
17 and 18, a front 19, and a back 20.

Secured to the sides 17 and 18, as by screws 22, is a
top 23 presenting a surface 24 which has an upper
cut-out portion 25 and a lower cut-out portion 26, both
extending laterally thereof to adjacent the sides 17 and
18.

Secured to the top 23, as by screws 27, are three
strips 28 of plastic or similar material so spaced with
respect to the cut-out portions 25 and 26 of the top 23
as to provide a first carriage guideway 29 and a second
carriage guideway 30 (FIG. 2) between the sides of
which the respective cut-out pomons 25 and 26 lie.

Means constituting a first film carriage are provided
in the form of a flat strip 32 of plastic material slidable
within the first carriage guideway 29 and having fixed
to and depending from its under side a propulsion
flange 33 (FIGS. 3 and 4). Means constituting a second
film carriage are provided in the form of a sheet 34 of
similar material, having fixed to and depending from its

- under side a propulsion flange 35.
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Hinged to the uppermost strip 28, as by an adhesively
secured strip of cloth or the like 37, is a film mask 38
the entire area of which, except for an exposure slit 39
extending normal to the paths of movement of film
carriages 32 and 34, is opaque to photographically
actinic light.

Means comprising a bifurcate driving mechanism are
provided for propelling the film carriages 32 and 34
along their respective guideways 29 and 30. One fork
thereot includes, secured to a base block 42 (FIG. 3)
fixed to the bottom 16 of the housing 15, a slide hous-
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ing 43 (see also FIG. 4) in the form of a non-circular
metal channel open at its top and paralleling the path of
movement of the first film carriage 32. Fixed adjacent
the ends of the slide housing 43 are bearing blocks 44
of nylon or the like in which is journaled a worm 45 of
steel or the like, the rightmost end of which has fixed

thereto a pulley 47. Threaded upon the worm 45 is a
- non-circular slide 48 slidably fitting within the channel
43 and provided with a carriage-propelling pin 49 pro-
jecting from its upper stde. This pin is engageable with
a side of the flange 33 depending from the upper film
carriage 32. This arrangement 1s such that, upon rota-
tion of the worm 435, the slide 48 will be moved laterally
within the slide housing 43 and the pin 49 by engage-
ment with a side of the flange 33 will impart such move-
ment to the upper film carriage 32.

The other fork of this driving mechanism includes,
ptvotally secured at 52 (FIG. 4) to a base block 53
provided with feet 54 securing it in spaced relation to
the bottom 16 of the housing 15, a second slide housing
54 in the form of a noncircular channel open at its top.
A planar extension 35 of the slide housing 54 (FIG. §),
pointed to form an indicator, extends beyond the chan-
nel shaped portion thereof at the end remote from the
pivot 52, and an aperture 56 In the extension 33 re-
ceives a headed bolt which extends upwardly through
an arcuate slot 38 (see also FIG. 4) 1in the base block
53; the head of the bolt 57 being engageable with the
under side of the base block 53. Threaded on the upper
end of the bolt 57 and bearing against a washer 59 1s a
thumb screw 60. This arrangement 1s such that the slide
housing 54 i1s adjustably positionable 1in a plane paral-
leling the plane of movement of the second film car-
riage 34, about its pivot 52 which lies at the center
about which the arcuate slot 58 is inscribed. In this way
it can be positioned to any of a series of positions at an
acute angle to said first fork and secured in such de-
sired position by tightening the thumb screw 60. |

Fixed adjacent the ends of the channel shaped por-
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tion of the slide housing 54 are bearing blocks 62 in 4V
which is journaled a worm 63 of the same pitch as

worm 485. Fixed to the end of the worm 63 adjacent the
pivotal mounting 52 of the slide housing 54 and extend-
ing approximately equidistantly on each side of the

center of the pivotal mounting 52 is a short section of 4>

flexible shaft 65 the opposite end of which 1s connected
to the shaft 66 of a pulley 67 of the same diameter as
pulley 47. Threaded upon the worm 63 1s a shide 68
slideably fitting within the channel 54 and provided
with a carriage-propelling pin 69 projecting from its
upper side. This pin is engageable with a side of the
flange 35 depending from the lower film carriage 34. It
will be observed that the flange 35 is of sufficient length
so that the carriage-propelling pin 69 will engage a side
of it regardless of the angular position, within the
length of the arcuate slot 58, to which the slide housing
54 1s adjusted. | |

Means are provided for synchronously rotating the
worms 45 and 63; said means being reversible under
the control of an operator so that the film carriages 32
‘and 34 may be moved laterally in either direction.
Pulleys 47 and 67 are connected as by a belt 70, and
the shaft 66 to which the pulley 67 is fixed 1s rotatably
mounted in a gear box 71 fixed to the bottom 16 of the
housing 15. A reversible motor 72 controlled by a re-
versing switch 73 interposed in the power supply line
74 drives the gear box 71 and through it pulleys 67 and
47. | |
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When it is desired to employ the apparatus of the
present invention in preparing a copy of a film image
having one dimension of the copy shortened with re-
spect to the copied image, but with the dimension per-
pendicular thereto unchanged, the film mask 38 is
lifted and folded back on its hinge 37, the lower film

carriage 34 is lifted out of its . guideway 30 to afiord

access to the thumb screw 60 and, with the thumb
screw 60 loosened, the slide housing 54 1s adjusted to
any of a series of predetermined angular positions In
relation to the slide housing 43, which will give the
desired degree of shortening of the reproduced 1mmage.
It will be apparent that when the slide housing 54 1s
parallel with the slide housing 43; 1.e., when the pointed
end of the slide housing 54 is at zero on the scale 75
(FIG. 4), the worms 45 and 63 will be parallel, so that
the upper and lower film carriages 32 and 34 will travel
at the same speed, and there will be no distortion of the
copied image. However, if the slide housing 34 consti-
tuting one fork of the drive mechanism is adjusted into
an angular relationship with respect to the slide housing
43 constituting the other fork of the driving mecha-
nism, the carriage 34 will move at a rate different than
the rate at which the carriage 32 1s moved laterally, the
difference in the speeds of the two varymg with the
magnitude of the angle between the two forks of the
driving mechanism although not in a hnear relation-
ship. |

When this preliminary adjustment has been made,
the lower film carriage 34 is restored to its normal
position in the lower guideway 30 and, the mask 38

*being folded back on its hinge 37, a photo-sensitive

medium such as, for example, a sensitized film or paper
80, 1s, under a safe light, temporarily attached to the
lower film carriage 34 by means such as a strip of pres-
sure-sensitive tape 81, Next, a transparency 82 carrying
the 1mage to be copied is temporarily attached by
means such as a strip of pressure-sensitive adhesive
tape 83 to the upper film carriage 32 with the image to
be copied overlying the sheet 80. Then, with the mask
38 restored to the position in which i1t 1s shown in the
drawing and the pins 49 and 69 positioned nghtwardly
far enough so that when the flanges 33 and 35 are
leftward of said pins, the image carried by the transpar-
ency 82 is not under the exposure sht 39, the exposure
light 12 is turned on and motor operation is initiated in
the proper direction to cause the pins 49 and 69 to
nropel the film carniage 32 and 34 leftwardly, as viewed
in FIGS. 1, 2 and 4, until the timage carried on the
transparency 82 has passed completely under the expo-
sure shit 39. This operation, with the slide housing 54
adjusted, for example, to the position in which it is
shown in FIG. 4, will cause the image carried by the
transparency 82 to be copied onto the sensitized film or
paper 80 with the lateral dimension shortened, but with
the dimension perpendicular thereto unchanged.

If the operation is to be repeated either with the same
or another 1image to be copied, 1t is not necessary to
restore the pins 49 and 69 to the position they occupied
before the commencement of the last preceding opera-
tion, it being suffictent merely to reposition the car-
riages 32 and 34 so that the flanges 33 and 35 are on
the rightward side of the pins 49 and 69 nstead of on
the leftward side thereof as they were at the com-
mencement of the preceding operation. The second
copying operation can then proceed with the carriages
moving from left to right instead of from right to left.
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If it 1s desired to increase instead of to shorten the
lateral dimension of the copied image, as compared
with the lateral dimension of the image being copied,
this can be accomplished by temporarily attaching the
transparency 82 carrying the image to be copied to the
lower film carriage 34 (securing it in this case by means
such as a pressure-sensitive adhesive strip along its
lower edge) and attaching the sensitized paper or film
80 to the upper film carriage 32 in a position underly-
Ing the transparency 82. The image copied will, in this
arrangement of the parts, have its lateral dimension
lengthened with respect to the copied image, while the
dimension perpendicular thereto remains unchanged.

[ claim: )

1. A controlled-distortion photocopying apparatus
comprising a base having a surface provided with paral-
lel first and second carriage guideways, first and second
film carriages slideable along said guideways, respec-
tively, and a film mask movable into and out of a posi-
tion overlying said surface and having an exposure slit
normal to the paths of movement of said film carriages:
characterized by the provision of means for propelling
sald carriages along said guideways comprising a bifur-
cate driving mechanism having forks synchronously
driven from a common source; one of said forks paral-
leling the path of movement of said first film carriage,
and the other of said forks being adjustably position-
able 1n a plane paralleling the plane of movement of
sald second film carriage, to any of a series of positions
at an acute angle to said first fork.

2. Apparatus according to claim 1 in which said car-
riage propelling means is reversible and means con-
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trolled by an operator are provided for initiating opera-
tion thereof in either direction.

3. Apparatus according to claim 2 in which at least
one of the forks of said driving mechanism includes a
carriage propelling pin and the film carriage propelled
by said fork includes a flange extending into the path of
movement of said pin. |

4. Apparatus according to claim 3 in which said car-
riage 1s removable from its guideway sufficiently to
enable an operator to place said flange at either side of
said pin.

3. Apparatus according to claim 1 in which at least
one of the forks of said driving mechanism comprises a
non-circular channel having a rotatable worm jour-
naled therein, and a slide threaded on said worm and
movable In response to rotation of said worm to effect
propulsion of one of said film carriages.

6. Apparatus according to claim 5 in: which said fork
of said driving mechanism includes a carriage propel-
ling pin carried by said slide and the film carriage pro-
pelled by said fork includes a flange extending into the
path of movement of said pin.

7. Apparatus according to claim 6 in which said car-
riage is removable from its guideway sufficiently to
enable an operator to place said flange at either side of

said pin.

8. Apparatus according to claim 7 in which said car-
riage propelling means is reversible and means con-

trolled by an operator are provided for initiating opera-

tion thereof in either direction.
Xk ok k%
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